INTRODUCTION
Identification of a genetic marker closely linked to a gene (or a cluster of genes) affecting a quantitative trait, allows more accurate selection for that trait [5] .
The possible advantages of marker-assisted genetic evaluation have been described extensively (e.g. [13, 16, 17] ). Fernando [23] , a different method of assigning QTL effects within animals [26] ; and marker brackets [5] . These [15, 20] . Thompson [21] (3), (4) and (5) [26] . Equation (8) shows the similarity to Henderson's rules for A-1 [6] . [7] . However, they do not provide the flexibility to incorporate parents with unknown genotypes which results in the loss of information for estimating marker linked effects. The described Gibbs sampling algorithm now provides this required flexibility. The innovative step in our approach is the sampling of genotypes for a marker locus that is closely linked to QTL with normally distributed allelic effects. Normality of QTL effects is a robust assumption to allow segregation of many alleles throughout a population and allow changes in allelic effects over generations, e.g. due to mutations and interactions with environments [8] . In sampling missing genotypes information from marker genotypes as well as phenotypes of animals in the pedigree are used. Jansen et al. [9] [5, 22] . In order to incorporate individuals with unknown genotypes, the method presented in this paper needs to be extended to a multiple marker situation. In extending the method to multiple markers, the problem of reducibility deserves special attention.
Reducibility of Gibbs chains can arise when sampling genotypes for a polymorphic locus with more than two alleles [20] . The reducibility problems will become more severe when sampling genotypes for multiple linked markers. Thompson [21] suggested several, workable, approaches to guarantee irreducibility of the Gibbs chain. These approaches make use of Metropolis-coupled samplers [11] , importance sampling, with 0/1 weights [15] , and 'heating' in the Metropolis-Hastings steps [12] . Alternatively, Jansen et al. [9] sampled IBD values for all marker loci indicating parental origin of alleles instead of actual alleles to avoid the reducibility problem.
In extending the method to multiple linked markers, attention also needs to be paid to an efficient scheme for haplotypes or genotypes at the linked loci. Updating of genotypes at closely linked loci will be more efficient when genotypes at the linked loci are updated together ('in blocks') in order to reduce auto-correlation in the Gibbs sampler [10] .
For posterior inferences on the breeding value of an animal a minimum of 100 effective samples is needed. In the numerical example this minimum would correspond to a chain of 5 000 cycles which required 8 s of CPU at a HP9000 K260 server. It has been found that computing requirements increase more or less linearly with the number of animals [10] . The 
